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Specification 

1. Title of Invention 
LASER PROCESSING DEVICE 

2. Scope of Patent Claims 

(1) A laser-processing device is characterized in that the 

laser beam oscillated from the laser oscillator is focused 
by a focusing lens. In this laser-processing device that 
processes by radiating on that object, a processing fluid 
supplying device is provided to provide this addition of 
fluid so as to provide ultrasonic wave oscillation energy 
to parts of the processing object or directly after the 
processing of the object by the laser. 

(2) The laser-processing device of Claim 1 of the Scope of 
Patent Claims is characterized in that the aforementioned 
processing fluid is a foaming type of fluid. 

(3) The laser-processing device of Claim 1 or Claim 2 of the 
Scope of Patent Claims is characterized in that the 
aforementioned ultrasonic wave that is applied on the 
processing fluid can be several ultrasonic waves with 
different frequencies. 

1 The numbers in the margin indicate pagination in foreign text. 
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3. Detailed explanation of the invention 

The invention pertain to a laser-processing device, in 
particular, it pertains to a laser-processing device where the 
processing fluid is supplied to the processing part. 

The laser processing device that is used for processing 
where a focused laser beam is radiated on the object to be 
processed is one that is commonly used. In general, the 
efficiency of the laser oscillation of this laser-processing 
device is not high enough so the processing efficiency of the 
laser-processing device is low. Also, the property of the 
object to be processed is modified due to the heat from the 
laser beam so there is the problem that the processing accuracy 
is reduced. 

Thus, the desire is to prevent the property of the object to 
be processed from being modified and to improve the processing 
efficiency so the processing layer from the processed part is 
removed effectively. A laser-processing device is developed 
where a processing fluid is supplied during the processing to 
the processed parts but the cooling and the removal of the 
processed layer due to this processing fluid have not been 
effective. To improve this cooling effect, the processed layer 
must be removed effectively. 
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The focus of the invention is on the above described 
problems so the purpose of the invention is to develop a 
processing fluid to be supplied to the object to be processed so 
the cooling and removal of the processed layer can be performed 
effectively. The cooling effect of the processing fluid is 
improved and the property change due to the heat can be 
prevented so a laser-processing device can be offered that can 

/2 

process only a desired location. L_ 

The gist of the invention is that a laser-processing device 
is characterized in that the laser beam oscillated from the 
laser oscillator is focused by a focusing lens. In this laser- 
processing device that processes by radiating on that object, a 
processing fluid supplying device is provided to provide this 
addition of fluid so as to provide ultrasonic wave oscillation 
energy to parts of the processing or directly after the 
processing of the object by the laser. 

The details of the invention are explained based on the 

diagrams shown below. 

Figure 1 is the diagram used for explaining an 

implementation example of the invention. Figure 2 is the diagram 

used for explaining another implementation example of the 

invention . 
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Furthermore, in each diagram, the same symbols are used for 
the same parts that have the similar functions so the 
explanation of these in each implementation example is omitted. 

In figure 1, 1 is the laser oscillator, 2 is reflection 
mirror, 3 is the reflection mirror fix part, 4,7 - casing, 5 - 
focus lens, 6 - lens fix member, 8 is motor for shifting the 
casing 7, 9 is a fix plate, 10 is the mounting member for fixing 
the guide rod 11 to the casing 4, 11 is the guide rod, 12 is the 
processing fluid supply device, 13 is the processing fluid tank, 
14 is the oscillator, 15 is the rotation cover, 16 is the 
rotation cover mounting seat, 17 is the crank gear, 18 is the 
motor for moving the processing fluid supply device, 19 is the 
pinion gear, 20 is the control device, 21 is the partition wall 
nozzle, 22 is the gas tank for processing, 23 is the gas supply 
pipe for the processing, 24 is the object to be processed, 25 is 
the close table, 26 is the X axle direction moving table, 27 is 
the Y axle direction moving table, 28,29 are the motors for 
driving the respective X axle direction moving table 26 and the 
Y direction moving table 27. 

The gas lasers such as Co 2 laser, the He-Ne laser and the 
solid laser such as the ruby laser and the YAG laser and other 
types can be used in the laser oscillator. 

The reflection mirror 2 is mounted on the reflection mirror 
fix member 3 fixed in the casing 4. The laser beam that is 
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oscillated in the horizontal direction from the laser oscillator 
1 is reflected. This is changed to the optical path in the 
perpendicular direction. 

To change the optical path of the laser beam in this 
implementation example, the reflection mirror can be used alone 
but several reflection mirrors and prisms can be used as 
necessary or these can be used combined together so the optical 
path of the laser beam can be changed freely. 

The focus lens 5 can be mounted to the casing 7 by the lens- 
fixing member 6. The laser beam that is reflected in the 
reflection mirror 2 is concentrated on the processing point of 
the object to be processed. 

In the bonding part of the casing 4 and the casing 7, both 
of these are cylindrical tubes. The external diameter of the 
casing 7 is fixed to be equal to the inner diameter of the 
casing 4. The casing 7 is mounted to rub freely to the casing 
4 . 

The motor 8 is mounted to be parallel to the axle of the 
casing 4 at the drive axle 8a around the external circumference 
of the casing 4. The spring is separated in the drive axle 8a 
and it is engaged to the screw of the fix plate 9 fixed to the 
casing 7. 

Also, to maintain the casing 4 and the casing 7 in the same 
axle, the axle of the casing 4 is fixed by a guide rod 11 to the 
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fix member 10 provided to the outer circumference of the casing 
4. This is pierced into the fix plate 9' fixed into the casing 
7 . 

The connection part of the casing 4 and casing 7 that is 
constructed above has the casing 7 moves in the Z - Z direction 
in the diagram over a small distance according to the rotation 
of the drive axle 8a of the motor 8. 

A certain amount of the processing fluid is sent from the 
processing fluid supply tank 13 to the processing fluid supply 
device 12. This processing fluid is provided ultrasonic wave 
oscillation energy by the oscillator 14 and it is ejected out 
from the nozzle 12a. 

When a comparatively high frequency is generated in the 
oscillator 14, the voltage oscillator or the magnetic oscillator 
generates a comparatively low frequency using an electrical 
oscillator . 

The oscillator 14 is used alone as shown in the 
implementation example but several of these can be used so it 
can provide ultrasonic oscillation wave energy of different 
frequencies to the processing fluid. 

The rotation cover 15 is a member that is formed in a 
circular shape surrounding the outer circumference of the casing 
7. It is mounted to rotate in the same axis as the axle of the 



7 



casing 7 in the rotation cover-mounting seat 16 fixed in the 
casing 7. 

The crank gear 17 is engaged in the pinion gear 19 mounted 
to the axle of the motor 18. It is fixed to the same axle as 
that rotation axle in the rotation cover 15, this is rotated as 

one structure. 

The processing fluid supply device 12 is mounted via a 
suitable mounting member in the rotation cover 15. /3 
It is rotated with the rotation cover 15 as a single structure 
with the laser beam axis as the center so the eject position of 
the processing fluid uses the radiation point of the laser beam 
as the center. The rotation of the motor 18 drives the rotation 
cover 15. This ejection position can be controlled by a control 
device 20 so the discharge position of the processing fluid can 
be supplied to a back position in the advancing position of the 
processing of the radiation point of the laser beam. 

The partition nozzle 21 in the shape as. shown in the 
diagram is provided inside the tip of the protruding part of the 
casing 7 . The radiation outlet 21a of the laser beam is 
separated from the gas ejection outlet 7a used for processing 
that is provided in the same axis. 

Various types of processing gas are used, for example, 
oxygen gas, inert gas, carboxylic acid gas are used according to 
the type of object to be processed 24, this is supplied from the 
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gas supply pipe 23 used for the processing work, it is supplied 
to a space surrounded by the partition nozzle 21 and the casing 
7. It is focused on the radiation point of the laser beam coming 
from the gas discharge outlet 7a. 

Furthermore, the casing 7 is moved in the Z-Z direction by 
the motor 8 as shown in the diagram, motor 18 is used to rotate 
the processing fluid supply device 12 and motors 28 and 29 are 
used to rotate respectively the Y axis direction moving table 27 
and the table 26 for moving in the X direction for the close 
table 25. These are controlled by a control device 20 according 
to a program. 

Therefore, when the laser beam is oscillated from the laser 
oscillation device 1, . after the laser beam is reflected in the 
reflection mirror 2, the optical path is modified, it is focused 
on the processing point of the object 22 to be processed by the 

lens 5. • 

On the other hand, since the processing fluid is ejected by 
the energy provided by the ultrasonic wave oscillation coming 
from the processing fluid supply device 12, the position of the 
processing fluid supply device 12 is controlled by the control 
device 20. The rotation of the motor 18 to drive the rotation 
cover 15 is controlled. The processing fluid is supplied to the 
back position of the advancing direction of the process till it 
reaches the same axis as the radiation point used as the laser 
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point. The processing fluid supplied the ultrasonic wave 
oscillation energy to the radiation point of the of the laser 
beam so the processing fluid is discharged to the back position 
of the forward direction process. 

At this time, the surplus processing fluid close to the 
processing point is removed due to the evaporation of the 
processing fluid from the radiation of the laser beam and the 
discharge of the gas used for the processing. The processing 
part is covered with a suitable amount of processing fluid film. 
The laser beam concentrated in this part is radiated and 
processed. 

At the same time, the part that has been processed is 
cooled by the processing fluid that provides the ultrasonic wave 
oscillation energy. Only the desired located is processed and 
the deformation due to the heat can be prevented. Also, the 
energy of the laser beam is only supplied to that processing 
point to remove the processing layer so the processing 
efficiency is improved. 

The processing fluid that is provided with the ultrasonic 
wave oscillation energy has improved cooling effect. The cooling 
effect can be increased more than 2 times as compared to the 
case by the normal processing fluid. In particular, when the 
ultrasonic wave oscillation energy is provided that consists of 
two type of different frequencies, the cooling effect can be 
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improved more than 3 times as compared to just using the normal 
type of processing fluid. 

Also, when the boiling phenomenon is added due to the laser 
beam for the processing fluid that is provided with the 
ultrasonic wave oscillation energy, the processing chip is 
removed by the physical peeling by the cavitation. In 
particular, for the case of 3 dimensional processing, the 
processing chip can be removed in the cavity and pore parts. 
Also, the processing chip can be removed in a short space of 
time as compared to the case when only using the normal type of 
processing fluid. 

In addition, when the surface-active agent is mixed into 
the processing fluid. This becomes a foam and the washing action 
is needed due to the emulsifying action. The processing chip can 
be removed effectively. At this time, the processing part can be 
removed by the radiation of the laser beam and the surplus 
processing fluid that foams is removed. At the same, when it is 
covered with a suitable amount of processing fluid layer, the 
part right after the processing is cooled by the processing 
fluid that is provided with the ultrasonic wave oscillation 
energy. 

An implementation example of the invention is explained 
according to a test. 100 W output is used as the laser 
oscillation device. When 500 KHz and 20 W of the ultrasonic wave 
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oscillation energy is provided to the processing fluid, the 
roughness of the processing surface is 5 microRmax and the 
processing speed is 0.08 g/min. 

Figure 2 is the diagram used for explaining another 
implementation example of the invention. 

In figure 2, 30 is the partition nozzle, 31 is the 
processing fluid supply pipe. 

The partition nozzle 30 is divided into a discharge outlet 
for the gas used for sending the gas from the gas supply pipe 23 
used for processing and the discharge outlet of the processing 
fluid sent from the processing fluid supply pipe 31. [± 
Therefore, after the laser beam oscillated from the laser 
oscillator 1 is reflected in the reflection mirror 2 and it is 
modified in the optical path, it is focused by the lens 5 and 
radiated on the processing point of the object 24 to be 
processed. 

On the other hand, the processing fluid supplied from the 
processing fluid supply device 12 is sent by the processing 
fluid supply pipe 31 to the space surrounded by the casing 7 and 
the partition nozzle 30. At this time, the laser beam is 
radiated for removing the surplus processing fluid from the 
processed point and the vicinity of the processing point is 
covered with a suitable amount of processing fluid film. The 
laser beam is radiated to one part. 
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According to the invention as described above, the purpose 
of the invention is to develop a processing fluid to be supplied 
to the object to be processed so the cooling and removal of the 
processed layer can be performed effectively. The cooling effect 
of the processing fluid is improved and the property change due 
to the heat can be prevented so a laser-processing device can be 
offered that can process only a desired location. 
4. Brief description of the diagrams 

Figure 1 is the diagram for explaining an implementation example 
of the invention. Figure 2 is the diagram for explaining another 
implementation example of the invention. 

1 - laser oscillating device 

2 - reflection mirror 
4,7 - casing 

5 - focus lens 

12 - processing fluid supply device 

20 - control device 

21, 30 - partition nozzle 

23 - gas supply pipe for processing 

25 - close table 

Agent: Inoue Japax Research Lab 

Agent (7524) Masataibu 
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Figure 1 




Figure 2 



14 



PAT-NO: JP359178189A 

DOCUMENT- IDENTIFIER: JP 59178189 A 

TITLE : LASER WORKING DEVICE 

PUBN-DATE: October 9, 1984 



INVENTOR- INFORMATION : 
NAME 

INOUE, KIYOSHI 



ASSIGNEE-INFORMATION: 
NAME 

INOUE JAPAX RES INC 



COUNTRY 
N/A 



APPL-NO: JP58051580 
APPL-DATE: March 29, 1983 

INT-CL (IPC): B23K026/00 
US-CL-CURRENT: 219/121.67 

ABSTRACT : 

PURPOSE: To improve working efficiency by providing a working liquid 
feeder 

which feeds the working liquid provided with ultrasonic oscillating 

energy to a . 

laser working device thereby accelerating the cooling in a working part 

and the 

removal of a worked layer and preventing thermal deformation. 

CONSTITUTION: The working liquid provided with ultrasonic 
oscillating energy 

is injected around the irradiation point of laser light or in the 
position 

backward of the direction where working progresses with respect to the 
irradiation point. The excess working liquid is removed around the 

working . 

point by the injection of working gas and the evaporation of the 

working liquid , . 

by the irradiation of laser light. The working part is covered with an 

adequate amt. of the working liquid film and the condensed laser light 

irradiated to this part, by which working is accomplished. At the same 
instant, the part right after the working is cooled by the working 

liquid . 

provided with ultrasonic oscillating energy, by which thermal 
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deformation is 

prevented and only the desired point is worked; at the same time tJ 

working , 

debris is efficiently removed and the laser light is supplied only 

the 

working point. 

COPYRIGHT: (C) 1984 , JPO& Japio 



03/07/2004, EAST Version: 1.4.1 



© & m W & W < A > 0S59-178189 

©Int. CI. 3 WMCT /f^EM* ®4«H Bgfn59^(1984)10H 9 H 

B 23 K 26/00 7362-4 E 

W»*>» i 



£g BS58— 51580 
®Hi K BS58(1983)3fl29B 

S^#tfi:ffl^E±ffl» 3 T @ 16 



#8^ 

®fcH fig A ttS#a#±-»A 0 7^xi% 

m^TP^ES*fflBrr^itiE5289 



*w « 

u -if irax^S 

2 . ##ra#©iaK 

(1) f-vftm&frbftmztifi: is-vyttm 

& u y xtz £ ~,x$k#L, £ft*airax%KiEi4t 

C0^fcm«x*A<**tt^LfctaXfc*tt&* 
*taXfc{*te£B£&ttfcct*ttm£**J:£ 
<d u-if Jnx&S, 

(2) J:3etoXft#ft&ftT**te#8&*©*g!S] 

(3) igeirnxftKEPUa* n*iS#&*<ra»ao 

3 . ffe m <o n *a <s ft u 

tt -if tax&B. tttcflnxastfcanx 
ft£fc&LTflax**^-iflHiX!gEKW**. 
u-if3t££j£bxttjtaX^K&#LtaXir& 



^-iftaX£Ktt<k*tIT&*A<. -(fici^-f to 

ft < . u-ifjtax£»©jtax$&3u*te^*>0x*> 
^fc. X. »tax«j*< u - if itodt: J; -> t 
£feL. tax*l&#teT*s£t>-5l8IIIIrt<*o*:. 

TtaX$»$*faJt£-ti:*<!:#K:> & flu X <Bi ® ft k 
^i^W^RSihUTKfraoffi^^^^Sa^^toX 

xs*j;-?>. ijjxen#cjaxft£{fttt v xmx-t 

S u -if jDXgS^W^S <* nx * C©ffi£ 
Kinxi&c j; * taxw©&ftfcrt<#j#Wx 
ft < > c©&#2&&*fiJ6*£#Cv fln x a & 

I) ^ ^^^(DBWitUC^l^ iba x W * & 

ttciff&LTjjnx&#£&a*£;ftc. fin x & c 
»*WikLXjftg©B^©**ffi^c;toX**t' 

-iftox^a^stt-r^ci^*^* 



-525- 



taxs*#Kffi#&fe«frx*^**tti*i,fc2raxft 
£{ft#* sioxftttte&a^att. ±gejnxft*< 
»ftiXl*jco|jnXS5 7i£«inXS^co55i>tc:i&l^T 

iM*ffi#©rafig*#**«$®****<>©Ta& 

#10*. lttw-if%MS. 2li&**»U 3 

jfcuyX, 6tt^X@£fi|!tt, 8 y^ 
7 *f£»* L «> & ^ - * . 9ttffi5£*S. lOttKfl 
fcll£y~yy*'4KBg5£'r*&ttgP*K !Hi& 
12ttfiOXjfc{fcte&». 13ttiuXift * y * . 
UttSifr^. 15ttEJfc!». 16ttI3tiJ8*fctt&s J7 
tt*5y**T> 18ttjtaXfcmteS£H*&ffiHi-L 
«> & ^ - * > I9tt^^* ^^Tv 20tt$!fc3£K> 



8359-178189(2) 

2lC*RBffi/ 22ttjtaXM#:* * V 9, Z3H tffl 

Iffl^^^t&fv 24l*ftJraX'fes 25fct***f-- 
26ti X fft^fofrt&x - y 27*i Yf*;fr I*] 

28s 29i**n* f nx«&#iig#fter 

-y^26fi.^Y^^T!&I^i&T--7 r ^ 27* ffi » * * 
- * T £ £ . 

Iz-fHSSSUtt^ C0 2 U-if^He- KeU- 
•9 f ^©3l#l'-1> f > A' fcT — v - «/ Y A G k - -y 

# © Eg # - it . * © ft * is <r> & . 

J&Jtt® 2 tfr - f y ^ 4 C[S£<* HfcR*J»IS 
5£ftt*3£lDt«?fttfS>n. u-if&«&i;frfc?K 

-irft©tt!&£&3*-r<&c.fc#T£*, 



* - * y 4 y^7©t£6S&K&Tv 
tt^tRHStti?*^ >r - -> y ^ 7 © fl- & I* 

*-*y^4©fl&«bfi&#U<©t££n. * - ■> 
y^7 lU-i'y^Actglli&^CK^^t^n 

* - <J> 0 tt^r-^y^4©^l-raMK:*<DSKS!ftt 
8a*< *-*y/4©^£¥lT<ktt*J;-51&>>tttt 

v ? i c@5£<*nfcia3£«59 ©#*3U<tp»*&-o 

X. y-*y;/4 y^7£PIfiicGS^ 
* - *> y ^ 4 ©^J8ffijC&t**:IS£SiiW10 
K*-*yy4©tt£¥*TK2£rt#n£Gg£l^ 

^n*^-■>v^7K:l^gs:$nfcG3S:te9 , k 1$ 
at * . 

* - >> y ^ 4 <h*-->y^7©&£6in*_t?e© 
© ffi 8ft 8a© IS&KliSliT&^iflilH-ro0ttiZ- 



!nixftffite!£«l2K tijtax&tttt^ y* 13A-& 
mfciftSaijnxfctfao&sn. :©mi$ttlB 

y x ju i2a a* ^sarair *. 

©S^^lS5ftx^^^^jtax«K^^*r^J;-!)C 

ig&Ei5tt*--^y^7©#ffi*&Btf£^PJ& 
s EiteSHfctt & I6k . *■ - > y ^ 7 © ifc t m 

5 v if * r 17tt * - 18© t* £ ^ *) f* »* ft tr 
~* y *t 19£««*&^ ia&$ 15K * © 

taXfc{fctt&«12(i!St££15*c58&0lfe#&]itf 



-526- 



tfj&s^i'-^*©^^^**^^ u t ei ^» n « 

» 4 Xju2U±y - •/ y ^ 7 ©Sfe3A® 

H£|i3t*8ttK»tt*nfcjtaX##*«ton7at 
jtoXfflrf*ttte£23**tttttaX&J24®«®K 
£ FB £ / X 21 £ ~C BB * ft 

8. taxfc&tt&ai2*ia»r*L«>* 

* - * 18& * u ^ 7- - y ^ 25© X ftb# ft # & r 



ftM 59-178189 (3) 

- Yf4#ft#iiir-y*'27**ft^ft$& 
» -T * * - * 28& tf29tt*a6£*>*ftfc7' 0 *'? 
^(ctt^fgffl&K20C£oT-fct3W3ft** 

ffoLT. -if SfeJgS 1 * »" ? 

/i/#j&<ffl^3ftfcijaXft#i!fftfSft*®'Cfc** < - 

jtox*ttf&»ai2©{iHttta£&i5£ 

- * 18© ta^^ft * *$8&3£fc20c £ ■> T - * 
Xtt^^^^~if^©^»^^ |i *^ tt7!;SWtn,:i: 

X^ttu-^^©^W^«li^^Stt^»^^** 

urtox&fT;frfo®&*WttciB#sft*. 

#*inxft#l&3c* ft. j&nXBP# tt&fi©flnxift 
US t 8 ft ^ c©w»c***nfci'-5 , **<lii 



U £ ft T fin X A< f f ir> ft -6 • 

*/b**<w^£ftfc;toxfcK£oT#£i;*ft. & 

jo x * ft * . iwxw^Sb*w^fim*nT^ 
-if;fc©x*^*j!><ijnxj&c©*{ft&;*ft> iw x 
# m *< ft v> h ft * . 
ia^i&s®jx^^^^^^^nfciwx*ii^si 

jtoX*^^^l»Oll^^^«W-h©fi#S[ffig!ix 
&Ktt^T3#JaJt©&iJJ&&£*tf*c£*<^ 

g 6 io © t S . 

u--/#cj;*&]»mftc J tJn*.T. * + tr r - f 

? & b <o n $> *) . ttc. 3<&7G©;&nx£fT^#& 
tt . ^TL^3ffl5P^^^^infcfiux^vr*^l^ 

*!" i i "C 5fi w W T ^ D > X . im © teJ X & % & & 



*a«&cft^T£i&!fflTj0X*7r*&R*** 
sc. taX/fttc^«s<i?f9^*aA i*. eft* 

gi, c 0 £ *v flnxtt$Hi 1/--**©$***: A 
$jtax&#«m3ftT&#ttiJoxft#&*Sft- 
SScDipx/StSSTa^ft * t im*fr*c. JDX®»© 

£ T £ ft 

C 500 KHz, 2OW0B»tt»»** A '**tt* 

I, fc * a tu jnx®©^*5//Ri«ax. imx&« 

0.08 g /«in -Ci«X**T5 
• 

T & S . 

ji-q-^©WSy^C^30l±ftiXffi^x^*&^23^ 



-527- 



b&?)&*nzljQxm#A®®&at, flu x ft ft 

% l* R I* S3 2 C R U L T * ffi R 5! £ n fc $ . u y 
5 K J; ^ T & * * n tt to X ft 240 to X j& c « # 

toX««te£fcl2fr&fett;S*ifctoXfc 
tttoXfcttfcfcSlc: ^oT^Egy X/u30£ <r - * 

*< . jfc#tftoxfttttaxjfl#*©*» 
c et -? t u-ir##»«sn*toxi&;fr&&** 
ns^^ JnlA«)i£»ttj8S©toXiftR"cai? 

tztt. toxW75Stoxa«©»#c««* 
n*tox*cB#*s»x*^*#«^*n*© 
r . Dnx»^&Jnx»*<«i*wc»l»*nTiiBX 

^^^»2<)t>n. il ^ ill X ?fc K ,fc £ # fll #J & ft 



»H« 59-1.78189 (4) 

JS>€»nT*JBX«©»K:J:*RK**l»±*Hx iff 
M©t&^©***l£tcljnX** u-^anx&S* 

1 U - * * fi S 

2 SMtt 

4x 7 * - is v f 

b ft * U v X 

12 flnxiftflm&s 

20 

ZK 30 - Il/X^ 

23 toXJ8#xfttetf 

25 ^ o x ^ - y /■/ 



« « A (7 524) ft ± H * © 




-528- 



MB359-178I89 ( 5 ) 




-529- 



